Improvement of cloning efficiency in minipigs using post-thawed donor cells treated with roscovitine.
Massachusetts General Hospital miniature pigs (MGH minipigs) have been established for organ transplantation studies across the homozygous major histocompatibility complex, but cloning efficiency of MGH minipigs is extremely low. This study was designed to increase the productivity of MGH minipigs by nuclear transfer of post-thaw donor cells after 1 h co-incubation with roscovitine. The MGH minipig cells were genetically modified with GT KO (alpha1,3-galactosyltransferase knock-out) and hCD46 KI (human CD46 knock-in) and used as donor cells. The GT KO/hCD46 KI donor cells were cultured for either 3 days (control group) or 1 h after thawing with 15 μM roscovitine (experimental group) prior to the nuclear transfer. The relative percentage of the transgenic donor cells that entered into G0/G1 was 93.7 % (±2.54). This was different from the donor cells cultured for 1 h with the roscovitine-treated group (84.6 % ±4.6) (P < 0.05) and without roscovitine (78.6 % ±5.5) (P < 0.01), respectively. The pregnancy rate and delivery rate in the roscovitine group (8/12 and 6/8, respectively) were significantly higher (P < 0.01) than those in the control group (6/19 and 3/6, respectively). In the experimental group, 12 GT KO/hCD46 KI transgenic minipigs were successfully generated, and five minipigs among them survived for more than 6 months so far. The recipient-based individual cloning efficiency ranged from 0.74 to 2.54 %. In conclusion, gene-modified donor cells can be used for cloning of MGH minipigs if the cells are post-thawed and treated with roscovitine for 1 h prior to nuclear transfer.